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The 26 dimensions of Closed Unoriented Bosonic String Theory 
are interpreted as the 26 dimensions of 
the traceless Jordan algebra J3(O)o of 3x3 Octonionic matrices, 
with each of the 3 Octonionic dimenisons of J3(O)o 
having the following physical interpretation: 
4-dimensional physical spacetime plus 4-dimensional internal symmetry space; 
8 first-generation fermion particles; 
8 first-generation fermion anti-particles. 
This interpretation is consistent with interpreting the strings 
as World Lines of the Worlds of Many-Worlds Quantum Theory
and the 26 dimensions as the degrees of freedom of 
the Worlds of the Many-Worlds. 







Internal Symmetry Spaee -http://www.innerx.net/personal/tsmith/See.html
Segal Conformal theory -http://www.innerx.net/personal/tsmith/SegalConf.html
MacDowell-Mansouri gravity -http://www.innerx.net/personal/tsmith/cnfGrHg.html
Standard Model Weyl groups -http://www.innerx.net/personal/tsmith/Sets2Quarks4a.html#WEYLdimredGB
Fermions -http://www.innerx.net/personal/tsmith/Sets2Quarks9.html#sub13
HyperDiamond lattices - -http://www.innerx.net/personal/tsmith/HDFCmodel.html
Generalized Feynman Checkerboards -http://www.innerx.net/personal/tsmith/Fynckb.html
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 The following sections of this paper are about:
MacroSpace of Many-Worlds
Unoriented Closed Bosonic Strings
An M-theory of the full 27-dimensional Jordan algebraJ3(O)
Some descriptions of a few relevant terms
The 26-dimensional traceless subalgebra J3(O)o is thefoundation for a representation of
the 26-dim Theory of Unoriented Closed Bosonic Strings as the ,MacroSpace of Many-Worlds
since each World of the  can be seen as a 1-Timelike-dimensional String ofSpacelike States, like a World Line or World String, andMacroSpace ofMany-Worlds
since the is represented  by  corresponding to the 
complexification of the27-dimensional  J3(O) and  by related to the same , and
 of Many-WorldsMacroSpace geometrically E7/ E6xU(1) with 54 real dimensions and 27 complexdimensions
Jordan algebra algebraically structure 27-dimensional Jordanalgebra J3(O)
since the  E6 of the  can be represented in terms of 3 copies ofthe 26-dimensional traceless subalgebra J3(O)o of the 27-
dimensional  J3(O) by using the  of 78-dimensional E6 over 52-dimensional F4 and thestructure of based on the 26-
dimensional representation of .
Lie algebra D4-D5-E6-E7-E8VoDou Physics model
Jordan algebra fibrationE6 / F4 F4 as doubled J3(O)o
F4
Unoriented Closed Bosonic Strings:
Michio Kaku, in his books, Introduction to Superstrings andM-Theory (2nd ed) (Springer-Verlag 1999) and Strings, ConformalFields, and M-Theory (2nd ed) (Springer-Verlag 
2000) diagrams theUnoriented Closed Bosonic String spectrum:
Joseph Polchinski, in his books String Theory vols. I and II(Cambridge 1998), says: "... [In] the simplest case of 26 flatdimensions ... the closed bosonic string ... theory has the 
maximal26-dimensional Poincare invariance ... [and] ... is theunique theory with this symmetry ... It is possible to have aconsistent theory with only closed strings ...
, with Guv representing the graviton [and] ... PHIthe dilaton ... [and also] ... the tachyon ... [forthe]  [are]...":
massless
spectra Closed unoriented bosonic string
 Guv, as to which Green,Schwartz, and Witten, in their book Superstring Theory, vol. 1, p.181 (Cambridge 1986) say the long-wavelength 
limit of theinteractions of the massless modes of the bosonic closed string... [which] ... can be put in the form
massless spin-2 Gravitons
INTEGRAL d^26 x sqrt(g) R
.. .[of 26-dimensional general relativistic EinsteinGravitation] ... by absorbing a suitable power of exp(-PHI) inthe definition of the [26-dimensional MacroSpace]space-time 
metric g_uv ...";
PHI, as to which Joseph Polchinski says"... The massless dilaton appears in the tree-level spectrum ofevery string theory, but not in nature: it would 
mediate along-range scalar force of roughly gravitational strength.Measurements of the gravitational force at laboratory and greaterscales restrict any force with a range 
greater than a fewmillimeters ( corresponding to a mass of order of 10^(-4) eV ) tobe several orders of magnitude weaker than gravity, ruling out amassless dilaton. ...". In 
the , Dilatons could through  and through the 
 and the  and related ; and
scalar Dilatons 
D4-D5-E6-E7-E8VoDou Physics model get an effectively realmass dimensionalreduction of spacetime X-scalarHiggs field 
of SU(5) GUT ElectroWeakSU(2)xU(1) Higgs scalar field conformalstructures
 with , as to which JosephPolchinski says "... the negative mass-squared means that theno-string 'vacuum' is actually unstable ... whether the 
bosonicstring has any stable vacuum ... the answer is not known. ...". Inthe interpretation of Closed Unoriented Bosonic String Theory asthe MacroSpace of the Many-
Worlds of World Strings, theinstability of a no-string vacuum is natural, because:
Tachyons imaginary mass
if MacroSpace had no World Strings, or just one WorldString, the other possible World Strings would automatically becreated, so that any MacroSpace would be 
"full" of "all"possible World Strings.
What about the size/scale of each of the 26 dimensions ofClosed Unoriented Bosonic String Theory ?
Represent the size/scale of each dimension as a radius R, with R =infinity representing a flat large-scale dimension. Let Lpl denotethe Planck length, the size of the lattice spacing in
the  version of the . Joseph Polchinski says "... as R ->infinity winding states become infinitely massive, while the 
compactmomenta go over to a continuous spectrum. ... at the opposite limit R-> 0 ... the states with compact momentum become infinitelymassive, but the spectrum of winding 
states ... approaches acontinuum ... it does not cost much energy to wrap a string around asmall circle. Thus as thr radius goes to zero the spectrum againseems to approach that 
of a noncompact dimension. ... In fact, theR-> 0 and R-> infinity limits are physically identical. Thespectrum is invariant under ...[
HyperDiamondLattice D4-D5-E6-E7-E8VoDou Physics model
R -> R' = (Lpl)^2 / R
]... This equivalence is known as T-duality. ... The space ofinequivalent theories is the half-line [ R  Lpl ]. We could take instead the range [ 0  R Lpl ] but it is more natural to 
think in terms of the larger ofthe two equivalent radii ... in particular questions of locality areclearer in the larger-R picture. Thus [from the larger-R point ofview], there is no radius 
smaller than the self-dual radius [Rself-dual = Lpl ]. ...". T-duality structures are is similar to .
> < <
Planck Pivot Vortex structures
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 Consider a ( ) world-lineString of one World of the MacroSpace of Many-Worlds and itsinteractions with another ( )world-line World String, from the point of view of 




From the given point (diagram origin) of the( ) World String:purple
 travel along the( ) MacroSpace light-cones tointeract with the intersection points of those( ) light-cones with the( ) World String;massless spin-2 Gravitons red red gold
travelwithin the ( ) MacroSpacelight-cone time-like interior to interact with the intersectionregion of the ( ) light-
conetime-like interior region with the( ) World String; and
scalar Dilatons, with effectively real mass, yellow yellow
gold
travel within the( ) MacroSpace light-conespace-like exterior to interact with the intersection points ofthe ( ) light-cone space-
likeexterior region with the ( ) WorldString.
Tachyons, with imaginary mass, cyan cyan
gold
The Gravitation of the massless spin-2 Gravitons of MacroSpaceis equivalent to the Gravitation of our physical SpaceTime, thusjustifying the Hameroff/Penrose 
idea: 
Superposition Separationis the separation/displacement of a mass separated from itssuperposed self. The picture is spacetime geometry separating fromitself. 
 
, Gravitation from nearby World Strings might account for atleast some Dark Matter that isindirectly observed in our World String an ideasimilar to one described (in the 
context of a superstring model that is in many ways very different from the D4-D5-E6-E7-E8VoDou Physics model) by Nima Arkani-Hamed,Savas Dimopoulos, Gia Dvali, Nemanja Kaloper in their paper
ManyfoldUniverse, hep-ph/9911386, and also in anarticle by the first three authors in the August 2000 issue of ScientificAmerican . 
 
Bosonic Unoriented Closed String Theory describes the structure of  andis related through (1+1) conformal structures to the 
. For a nice introductorydiscussion of the mathematics of Bosonic Closed Strings, see  and  andother relevant works of
.
Bohm's SuperImplicate Order MacroSpace LargeN 
limit of the AN Lie Algebras Week 126 Week 127  JohnBaez
 
,such as:Branching among the Worlds of 27-dim M-Theory may bedescribable in termsof Singularities
simple  (classified precisely by the Coxeter groups Ak, Dk, E6, E7, E8);singularities
unimodal  ( asingle infinite three-suffix series and  ); andsingularities 14"exceptional" one-parameter families
bimodal  ( 8infinite series and ).singularities 14exceptional two-parameter families
 
An M-theory of the full 27-dimensional Jordan algebra J3(O)
that could be  to  has beendiscussed in some recent (1997 and later) papers:S-dual BosonicString theory representing MacroSpace on 26-dim J3(O)o
Discussing both open and closed bosonic strings, Soo-Jong Rey, inhis paper ,Heterotic M(atrix) Strings and Their Interactions, says:hep-th/9704158
13/2/01 9:36 PM26 Dimensions of Bosonic Strings
Page 3 of 6file:///iPurple/26dimBosonStrings/String26.html
"... We would like to conclude with a highly speculativeremark on apossible . It is well-known that
 ... The regularizedone-loop effective action of d-dimensional Yang-Mills theory ...For d=26, the gauge 
kinetic term does not receive radiativecorrection at all ... We expect that this non-renormalizationremains the same even after dimensional reductions. ... one may
wonder if it is possible to construct ... for bosonic string as well despite theabsence of supersymmetry and BPS states.
M(atrix) theory description of bosonicstrings bosonic Yang-
Mills theory intwenty-six dimensions is rather special
M(atrix)string theory
The bosonic strings also have D-brane extended solitons ...whose tension scales as 1 / gB for weak string coupling gB<< 1. Given the observation that the leading 
order stringeffective action of  and antisymmetrictensor field , let us make an assumption that 
the 27-th `quantum'dimension decompactifies as the string coupling gB becomes large.For D0-brane, the dilaton exchange force may be interpreted as the27-th 
diagonal component of d = 27 metric. Gravi-photon issuppressed by compactifying 27-th direction on an rather than on a circle. Likewise,
its mass may be interpreted as 27-th Kaluza-Klein momentum of amassless excitation in d = 27. In the infinite boost limit, thelight-front view of a bosonic string is that 
infinitely manyD0-branes are threaded densely on the bosonic string. ...".
graviton, dilaton may be derived from an Einstein gravity in d =27
orbifold[ such as S1 / Z2 ]
 
Gary T. Horowitz and Leonard Susskind, in their paper ,Bosonic M Theory, say:hep-th/0012037
"... The possibility that was ... discussed ...[ by Soo-Jong Reyin his paper ]... in the context of a 
proposed matrix string formulation.... We conjecture that there exists a strong coupling limit ofbosonic string theory which is related to the 26 dimensionaltheory in 
the same way that  is related to superstring theory. More precisely, webelieve that
. The line intervalbecomes infinite in the strong 
coupling limit, and this mayprovide a stable ground state of the theory. ...
the bosonic string has a 27dimensional origin hep-th/9704158
11 dimensional Mtheory bosonic string theory is the compactification on aline 
interval of a 27 dimensional theory whose low energy limitcontains gravity and a three-form potential
we ... argue that the tachyon instability may be removed inthis limit. ... The main clue motivating our guess comes from theexistence of the dilaton and its connection to 
the couplingconstant. ... Evidently, as in , the dilaton enters the action just as it would if itrepresented the compactification scale of a Kaluza Klein 
theory.We propose to take this seriously and try to interpret . We will refer to this theory 
as . ...
IIA stringtheory
bosonicstring theory as a compactification of a 27 dimensionaltheory
bosonic Mtheory
Closed bosonic string theory does not have a massless vector.This means it cannot be a compactification on an S1 . ...Accordingly, we propose that
. ...closed bosonic string theory is a compactification of27 dimensional bosonic M theory on [an orbifold ] S1 / Z2
In the bosonic case, since there are no fermions or chiralbosons, there are no anomalies to cancel. So there are no extradegrees of freedom living at the fixed points. 
... the weaklycoupled string theory is the limit in which the compactificationlength scale becomes much smaller than the 27 dimensional Plancklength and the strong 
coupling limit is the decompactificationlimit. The 27 dimensional theory should contain membranes but nostrings, and would not have a dilaton or variable coupling
strength. The usual bosonic string corresponds to a membranestretched across the compactification interval. ... 
 ... In order to reproduce the known spectrum ofweakly coupled bosonic string theory, bosonic M theory will haveto contain an 
additional field besides the 27 dimensionalgravitational field, namely a three-form potential CFT. Let usconsider 
.
the lowenergy limit of bosonic M theory ... is a 
gravity theory in 27dimensions
the various massless fields that would survive in 
theweak coupling limit
First of all, there would be the . As usual, general covariance in 26 dimensionswould insure that it remains massless.26 dimensionalgraviton
The component of the 27 dimensional gravitational fieldg27;27 is a . It isof course the . No symmetry protects 
the mass ofthe dilaton. In fact we know that at the one loop level adilaton potential is generated that lifts the dilatonic atdirection. Why the mass vanishes in the 
weak coupling limit isnot clear.
scalar in the 26 dimensional theory dilaton
Massless vectors have no reason to exist since there is notranslation symmetry of the compactification space. This isobvious if we think of this space [ 
 ] as a line interval.
the
orbifold S1 / Z2
...[ with respect to  ]... Even if27 dimensional flat space, M27, is a stable vacuum, one mightask what is the "ground state" of the theory at finite string
coupling, or finite compactification size? Tachyon condensationis not likely to lead back to M27, and there is probably nostable minimum of the tachyon 
potential in 26 dimensions ...Instead, we believe . It is an old ideathat 
quantum gravity may have an essentially topological phasewith no metric. We have argued that the tachyon instability isrelated to nucleation of "bubbles of 
nothing" which iscertainly reminiscent of zero metric.
tachyons
tachyon condensation may lead to anexotic state with zero metric guv = 0
... As an aside, we note that there is also a brane solution of26 dimensional bosonic string theory which has both electric andmagnetic charge associated with the 
three-form H. It is a 21-branewith fundamental strings lying in it and smeared over theremaining 20 directions. Dimensionally reducing to six dimensionsby 
compactifying on a small T 20 , one recovers the usual selfdual black string in six dimensions. ...
... We have proposed that a . One recovers the usual 
bosonic string bycompactifying on  andshrinking its size to zero. In particular, a Planck tension2-brane stretched along the compact direction has the right
tension to be a fundamental string. This picture offers aplausible explanation of the tachyon instability and suggests thatuncompactified 27 dimensional flat space may 
be stable. A definiteprediction of this theory is , which should be its holographic dualfor AdS4 x S23 
boundary conditions. ... if there does not exist a2+1 CFT with SO(24) global symmetry, bosonic M theory would bedisproven.
bosonic version of M theoryexists, which is a 27 dimensional theory with 2-branes and21-branes
S1 / Z2
the existence of a 2+1 CFT withSO(24) global symmetry
... ? ... webelieve the limit of 
bosonic M theory compactified on a circle asthe radius R --> 0 is the same as the limit R --> infinity,i.e., the uncompactified 27 dimensional theory. If we compactify
bosonic M theory on S1 x ( S1 / Z2 ), and take the second factorvery small, this is a consequence of the usual T-duality of thebosonic string. More generally, it 
appears to be the onlypossibility with the right massless spectrum. ...".
What kind of theory do we get if we compactify bosonic Mtheory on a circle instead of [ theorbifold S1 / Z2 ] a line interval
 
 
,such as:Branching among the Worlds of 27-dim M-Theory may bedescribable in termsof Singularities
simple  (classified precisely by the Coxeter groups Ak, Dk, E6, E7, E8);singularities
unimodal  ( asingle infinite three-suffix series and  ); andsingularities 14"exceptional" one-parameter families
bimodal  ( 8infinite series and ).singularities 14exceptional two-parameter families
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Here are some descriptions of a few relevant terms:
 
Michio Kaku, in his book Introduction to Strings and M-Theory(second edition, Springer 1999), says:
"... the ... the fields can either be chiral or not. Closed strings are, bydefinition, periodic in sigma, which yields the following normal
mode expansion:
closed [super] string ( Type II )
S1a(s,t) = Sum( n = -infinity; n = + infinity ) San exp( -2 i n( t - s ) ) ,
S2a(s,t) = Sum( n = -infinity; n = + infinity ) S'an exp( -2 i n( t + s ) ) .
If these two fields have different chiralities, then they arecalled . ... this
. ...
Type IIA represents the N = 2, D =10-dimensional reduction of ordinary N = 1, D = 11
supergravity
... there exists a new 11-dimensional theory, called , containing 11-dimensional supergravity as itslow-energy limit, which reduces to Type IIA [super] string
theory (with Kaluza-Klein modes) when compactified on a circle.... the strong coupling limit of 10-dimensional Type IIAsuperstring theory is equivalent to the weak 
coupling limit of anew 11-dimensional theory [ M-theory ], whose low-energylimit is given by 11-dimensional supergravity. ... Usingperturbation theory around weak 
coupling in 10-dimensional TypeIIA superstring theory, we would never see 11-dimensional physics,which belongs to the strong coupling region of the theory. ...M-
theory is much richer in its structure than string theory. InM-theory, there is a three-form field Amnp, which can couple to anextended object. We recall that in 
electrodynamics, a pointparticle acts as the source of a vector field Au. In[open] string theory, the [open] string acts asthe source for a tensor field Buv. Likewise, in 
M-theory, amembrane is the source for Amnp. ...
M-theory
... Ironically, 11-dimensional supergravity was previouslyrejected as a physical theory because:
(a) it was probably nonrenormalizable (i.e., there exists acounterterm at the seventh loop level);
(b) it does not possess chiral fields when compactified onmanifolds; and
(c) it could not reproduce the Standard Model, because itcould only yield SO(8) when compactified down to fourdimensions.
Now we can veiw 11-dimensional supergravity in an entirely newlight, as the low-energy sector of a new 11-dimensional theory,called M-theory, which suffers from 
none of these problems. Thequestion of renormalizability is answered because the fullM-theory apparently has higher terms in the curvature tensor whichrender the 
theory finite. The question of chirality is solvedbecause ... M-theory gives us chirality when we compactify on aspace which is not a manifold (such as [ 
 ] line segments). And the problem thatSO(8) is too small to accommodate the Standard Model is solvedwhen we analyze the theory nonperturbatively, 
where we find E8 xE8 symmetry emerging when we compactify on [  ] line segments. ...".
orbifoldssuch 
as S1 / Z2
orbifoldssuch as S1 / Z2
Note that theD4-D5-E6-E7-E8 VoDou Physics Model solves the problems of11-dimensional supergravity in differentways, but uses many similarmathematical structures 
and techniques. 
Michio Kaku, in his book Strings, Conformal Fields and M-Theory(second edition, Springer 2000), says:
"...  ... TypeIIA [super] string theory is S dual to a new, D = 11theory called M-theory, whose lowest-order term is given by D = 11
supergravity. ...
S: M-theory on S1 <---> IIA
...  ...[11-dimensional ]... M-theory, when compactified on a linesegment [S1 / Z2 ], is dual to the ... [ E8 x E8heterotic ]... 
string ...".
S: M-theory on S1 / Z2 <---> E8 x E8
 
Lisa Randall and Raman Sundrum, in their paper ,say:hep-ph/9905221
"... we work on the space . We take therange of PHI to be from -pi to pi; however the metic is completelyspecified by the values in the range 0  PHI pi. 
The  fixed points at PHI = 0, pi...[may]... be taken as the locations of ... branes ...".
S1 / Z2 < <
orbifold
Note that S1 / Z2 can have two different interpretations. 
 says: 
"... Z_2 acts in various ways on the circle. 
Let's think of the circle as the subset
{(x,y): x^2 + y^2 = 1}  of R^2. 
Z_2 can act on it like this:
(x,y) |-> (-x,-y) 
and then S^1/Z_2 = 
which is a manifold, in fact a circle.
... 
Z_2 also can act on the circle like this:
(x,y) |-> (-x,y) 
and then S^1/Z_2 is an orbifold, 
in fact a closed interval. ...". 
The physical interpretations of RP1 in 
the 
as Time of SpaceTime and
as representation space for Neutrino-type 
(only one helicity state) Fermions 
might be viewed as having some 
of the characteristics of a orbifold line interval. 
John Baez
RP1 [Real Projective 1-space]
D4-D5-E6-E7-E8 VoDou Physics model
Joseph Polchinski, in his book String Theory (volume 1, Cambridge1998), says:
"... orbifold
1. ...  , where H is a group ofdiscrete symmetries of a manifold M.  ;a coset space M / H The coset is singularat the fixed points of H
2. ... the CFT or string theory produced by the gauging ofa discrete world-sheet symmetry goup H. If the elements of Hare spacetime symmetries, the result is 
a theory of stringspropagating on the coset space M / H . A non-Abelian orbifoldis one whose point group is non-Abelian. An asymmetric orbifoldis one 
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where H does not have a spacetime interpretation andwhich in general acts differently on the right-movers andleft-movers of the string;
3. ... to produce such a CFT or string theory by gauging H; this is synonymous with the second definitioin of twist.
...  ... a duality under which the couplingconstant of a quantum theory changes nontrivially, including thecase of weak-strong duality. ... In compactified 
theories, theterm S-duality is limited to those dualities that leave the radiiinvariant, up to an overall coupling-dependent rescaling ...
S-duality
...  ... a duality in string theory, usually ina toroidally compactified theory, that leaves the couplingconstant invariant up to a radius-dependent rescaling and
therefore holds at each order of string perturbation theory. Mostnotable is R --> a' / R duality, which relates string theoriescompactified on large and small tori by 
interchanging winding andKaluza-Klein states. ...
T-duality
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